Farnesoid X receptor agonists suppress hepatic apolipoprotein CIII expression.
Increased serum triglyceride levels constitute a risk factor for coronary heart disease. Apolipoprotein CIII (Apo CIII) is a determinant of serum triglyceride metabolism. In this study, we investigated whether activators of the nuclear farnesoid X receptor (FXR) modulate Apo CIII gene expression. The influence of bile acids and synthetic FXR activators on Apo CIII and triglyceride metabolism was studied in vivo by using FXR wild-type and FXR-deficient mice and in vitro by using human primary hepatocytes and HepG2 cells. In mice, treatment with the FXR agonist taurocholic acid strongly decreased serum triglyceride levels, an effect associated with reduced Apo CIII serum and liver messenger RNA levels. By contrast, no change was observed in FXR-deficient mice. Incubation of human primary hepatocytes and HepG2 cells with bile acids or the nonsteroidal synthetic FXR agonist GW4064 resulted in a dose-dependent down-regulation of Apo CIII gene expression. Promoter transfection experiments and mutation analysis showed that bile acid-activated FXR decrease human Apo CIII promoter activity via a negative FXR response element located in the I(4) footprint between nucleotides -739 and -704. Chromatin immunoprecipitation experiments showed that bile acid treatment led to binding of FXR/retinoid X receptor heterodimers to and displacement of HNF4alpha from this site. Bile acid treatment still repressed liver Apo CIII gene expression in hepatic HNF4alpha-deficient mice, suggesting an active rather than a competitive mechanism of Apo CIII repression by the FXR. We identified bile acid and synthetic activators of the nuclear FXR as negative regulators of Apo CIII expression, an effect that may contribute to the triglyceride-decreasing action of FXR agonists.